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Abstract not available for JP200851 9445T 
Abstract of corresponding document: WO2G04079631 
This invention relates to methods of searching for 
a final number of result strings {30-33} having a 
partial or an exact match with a query string (34) 
in a database (80} comprised of many long 
strings or a long string, said method includes the 
steps of partitioning the query string In a first 
number of input query strings {35, 36, 37}; 
determining a second number of neighboring 
strings (38-41, 42-45, 44-49, respectively) for 
each string in said first number of input query 
strings, wherein each string In said second 
number of neighboring strings has 3 
predetermined first number of errors; searching 
she database for a third number of exact matches 
(50-61, 70-74) for each string in said second 
number of neighboring strings based on a search 
method; concatenating said searched exact 
matched strings from The database into a fourth 
number of intermediate strings (29, 30, 32, 33, 
34} wherein said searched exact matched strings 
(50-61 , 70- 74) comprised in each of said 
intermediate strings are in succession to one 
another in said database; and determining the 
final number of resuit strings (30-33) based In 
said fourth number of intermediate strings, 
wherein each string in the final number of result 
strings has a maximum of predetermined second 
number of errors compared to said query string 
(34). This enables for a perfect match or a partial 
match containing only minor errors with respect 
to said query string, and for a fast search in 
larger databases with a relative low use of 
processing power. 
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(54) [?|Bj^g»] X^ttSRO*J**J:tfflMI 



(57) [gift] 

S^X^J^-rSr-^^-X (8 0) tfiK*j»4, 

(3 4) ig^-msfctj^-gc-r 

feo* 5«fWj:«©fiS£^J (30-3 
3) 4^-r-5^KKT-5*>0t?*S. »M\t, Pfl 

i ^*># * %m n-©«© xtsm t > 

?lj ( 3 5 , 3 6, 3 7 ) K^snu mriBif-©«©A 

rofflKCDia^j^J (3 8-4 1 , 4 2-45, 44 
-4 9) CCT, fufS^-©«©i5f#^ 

*rr s *> © i l , Bfjf a^©«©ii^wj©^ih^ 
no^5UK*t-r5^^-iScs^>J ( 5 0-6 1 , 70 
-74) £, ^SMs^accs-^r, &£fg=©fii& 

s n fc^-gbmnj^ft if r * 5 hh©«©™ 

(29, 30, 32, 33, 3 4 ) K U CCt 

, fttriB*p H ixwiJ©^n^ntc#snri^^snfc 

(50-61, 70-74) EiitufBr- 
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i ] 

m-(omm<Dm^ *><vt u 
mt~zr- ?^-7,*xmm>xv>z>^<7)k u 

[ff « 2 ] 

nt mm q ^7M>f7nMiii: Hf® 1 1- & ft i isic^Mo 

[mt^M. 3 ] 

4 ] 

mffltk%-fi&&^ y z/^&x~&z> ^ * w« i tai^fc, 

5 ] 

fria^;^^ J; Airier- ^^-^«ti^tis^r;v7 7^>y h^^^^^u^^i-^ 

6 ] 

7 ] 

[fit H 8 ] 

Mi^is «t ^tr ta^- * ^ - t; ^ *Lf*ir ^ / $ « d n a / r n as 

[H 9 ] 

mt^n i o ] 

i ^ 1 9 CD ^ ^t~ft^-«fa«<a#&<a*T ? 7^*tfi-4fm^s$-^i- 
i i ] 

mmi 1 2 ] 
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[If 1 3 ] 
1 4 ] 

n > t: a. - 7 E« bTi^#± *i 7n ^ y A ^ - K^S L , n > ti a. - 

[IPJ^f^EH£IPjn 

[fM^lf] 
[ 0 0 0 1 ] 

x * k * it * , w v^fc* jt^J t gB#-ifc i ji^-Sfcf & r*i§£ *> o & ft» * 

[ 0 0 0 2 ] 

ittfcm^^> v > K & & o 
[ 0 0 0 3 ] 

(i i ^ - K 4) Br*-* o 

[ 0 0 0 4 ] 

»i i fcifia^feSr^lffl-* ^ ^ t: a. - * V* -f A K & Ml" So 
[ 0 0 0 5 ] 

(i 3 t> , It] E^-ffi * ^ff -f & ^ > t: a. - * 7' n ^ 9 A 7' n $r 7 M: & £> 0 
[ 0 0 0 6 ] 

[WjS&Ct] 

[ 0 0 0 7 ] 

^S#fffl5, 9 6 3, 9 5 T^-tiit^x-^^-^^^l-^lfl^av^TA^Ii^ 
LTV>4 8 fIBfif-^^-7lMfi:J:^if(D#ly-^>^^I^tv^ 0 to 
IE#Mv-7->^i±1-^T#«^^«#1-^/c^tffl^^^MJtm (scale d e 
g r e e) KMfeft2tiT\,*& 0 \t}Ztitz%ftMt®fcW&mmt<?>m<D- : &*M i ti<<'r 

S #hb v - ^ 7 * K M^1-S#i£1f $R*tl^1- & O-C* S o 
[ 0 0 0 8 ] 

Du, D. W. and Chang, S. C. (1994) "An Approach to Designing Very F 
ast Approximate String Matching Algorithms" M&fti&UX'f-^l^ y 7 

^c7)=f 7;vmj XA^ffcoi^^] , IEEE Transactions on Knowledge and Data En 

gi neeri ng, 6 (4), 620- 633-? it & ? - ^ jt^J 77f> 7" ^ 3 ^ K §§ ^ £ 

[ 0 0 0 9 ] 

K\t^±-^UMo k<D*fr'otf2>tiSbKWL , Mitz\t^y 

[##fFlfc$U] Myers, E. (1994) . A Sublinear Algorithm for Approximate 
Keyword Searching. Algorithmica, 12 (4/5) , 345—374 
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[0010] 

[0011] 
[0012] 

[0013] 

[0014] 

[0015] 
[0016] 

[0017] 

I*. m&%1imi<ir t 7& (q-gram) ff«#* (suffix tree) ttz&^vis 

(±10 fax - ^^-^^-effiliv^Tv^ ^ti-& 0 

[0018] 

ft^Z^^f^yCo^TIt i5WXf7^ 4 0 5 0 0 K33V>"Cg£(i*" 

So 
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[0019] 

[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

[ 0 0 2 2 ] 

[ 0 0 2 3 ] 

[H0J5^*ttT^^:fe(7)ft^^Bl] 
[ 0 0 2 4 ] 

0 1 \t*%w<D&ffi<D-&mj:mWa<7>t:»b<r>m-?&2> 0 - ^ in \± -x^m r - 9 7 XL 

£^TM^£^&;£^iJabacababc 8 0) ^LTV^„ i% 7 -ooofg 19 £ft 

TtL/;I^ (k=l) r^v^^^^^J^rao^a^-^^C^^^T-^^-^^T^ 
^S^?tlTV>4 0 Mv^fc-frjt^J (#iM3 4) c^abacababcli 3^^/ilt^>7 
JV7 7^7 f I 'a' , 'b' , 'C I ^^tSJSK^tLf V»£ 0 ^J&'-oLjH^SftfcV* 
a# (k=l) , }fA$ti£fE^£^tf«-|$: (£t£tf#M^3 0 c7)abacababbc) , 
H ^ $ fi tz fE-t * ^ tf (fcU tf 3 1 <r> abcababc) , ®& 3 f S# £ 
ltrfr«-g&: (£t£tf#M^3 2 c7)abacabcbc) , *LT££-& #M 
ft^-3 3 c^abacababc) #*otf ktlfco S^IM<f KfcHT-j&fc fi, Wv^fc^jt^J 

[ 0 0 2 5 ] 

gidrffifi, ^-^f, ■t%b%n*)*<k<ftz-b\* (k=o) fctofcfco^&T^:/ 

(f«8 0) ^W77r/t (7° T J 7°n-t -7^ t LT) 

*t tz ^ q ^ 7 a (7) j; ^# m% 4 y r ? ? xMMzmm t t& < & <> k 

MLTfe < So **±, iJUitfc^n-fe*^ T- 9 7 *e>mM&%3 
^ISLT, mMt&iZWKt C'J^yy'^^&t t £«LTv^ 0 q^7A^>f 

So tLfct^ tf 7* - 9 ^ - 7 ^"i^ijabababcabcabacab. . . j^kfca'botTafc, 
q ? "7A fift£ 4 c7)& P)tSDSgB^5:^J<^|ii!i&|£1tS:^4&& £ t f:44 0 abab, baba, ab 
ab, babe, abca, t^o^M^^o ^ ^^T^^U tiTOM^ T7 >f 7 ^ 7 

ababc^J; ^H^c^^-cD^M^JfilWIC^^x^^^ (/^7«tftl&) Hfe^lJ 
o< 0 q ^7^f:iot, ft^m^ q<^Mv^*)-fr(^^— HC^o^T fi1"^T, ^ > t 

iH s -e^o q <£ »9 tftV^nlV^fc-^Hov^Tfi, KV^fc*jt^J<7)g3 qC07°V7 

^ ^7 ^^/itt t7)v^7rt^fifiv^4v^-e^,s^t ? , H^^tS^l^^^o q 
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^fy I, <^mn^^1j liters (1994) K&^hHT^&o 
[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

ttc7)T^7r^^h | 'a' , 'b' | ^P,jt^Jabba<7)Wv^to*S:Sli£tfci:1-& t> 

ba, )»£^fr&^&:£«abb, aba, bba, ff A£#fr& f>*9> &;£«aabba, babba 
, abbba, ababa, abbaa, abbab, % LTH^^"^tf & h Z> jt^U bbba, aaba, abaa, ab 
bbt 
[ 0 0 2 8 ] 

^^^X^fVWi&mmmm^^-f^^t^^h (Myers, 1994) 0 fcUr*Lf>^ 
[ 0 0 2 9 ] 

MZM&L, fr^Cfctb, Wv^fc-frJiiT «t «9/hS"3rSU^^J^^f9$tL 

^JI-^T q ^ 9 ^ * ^ ffli&Ltz®V>m$1jm% *) *ffl^T9££HgfcK X *) 

[ 0 0 3 0 ] 

Wv^fc^jt^JS: 3jC$-?iif<r>T)i<7 r^y y j 'a' , 'b' , l C [ ^£,flffi££ 
tl&abacababct L> P «9 l^/Wi 3 i Tiffti (k=3) *)WtLJ:% Ptflv^fc^n 

<9 

• ^W^tef^n (fc t £ > - tin «£ & t ccccababc^?^|^<7)^fe*o^£) 

• ^W^^n (tzbk. tf ababbcabc) 

■ ±%W^MM K (tztk. (f abacabbca) 

• ffo^txtX^m K $ A,^A,£ < ftWi {tztz_ tf abccacabb) 

m^te^x^m^3^<ow^ftnzfrz>t~tz,t (p=3; ^jwpi 

v^fc-frjt^Jabacababcn^JtSflS^'jtWJJiaba, cab, abct&&) , #^Co^T 
£#£«^||^ 5 M£ti&o ^a^i^JfifiMn^-^^-^^^mt^ ti, 

■^jt^abacababctov^T, $> & j£#£^I|cD5g^:— Ifc^lL-^o t V> o T & , ^-ft 
^fcyf-f ^ (cross- cutting) (7)|&K»i, aS#jtWJ Sr^1"£ M n, (^«9<50) Iff 
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[ 0 0 3 1 ] 

r tL^co#»J{±. #3&Ke>*'k£&£ r^n^A-yfr/^J ffgli:Ii?tiS 0 
[ 0 0 3 2 ] 

^n^^yr'f : AtB?:2o(7)jt^Jt W^^fflM^ It filing 

ffi (edit- distance) (Ot^kKTf*^, % £> VMijt^l^T 3 (A, B) <ktt^ 0 
A-^t^JtLT, ftf(7)p>B:o^t, A=A 1 A 2 -A p ^A<7)pfi^f^^(7)^*l|tT^o K 

= (K, k, K) z&nv&m&co&m-? 

[ 0 0 3 3 ] 

Hfei] 

C = £k, + p-kZ\ 



[ 0 0 3 4 ] 
Hfe2] 



+i-e(^,5^))>c 



fcfc* «t ? fczfc*. #$18=^8, •••B p *3«J:tf:J = (j lt j 2 , j n ) CJ:ot«x.«g? 
[ 0 0 3 5 ] 

fEK:Bd«2 3 (A,, B ; ) =3 (A, B) CfflJii = l^f»pf t 44 J: 9 pfiOgBfr 
X?^i tJiiV^^tl-^o ^<7)J: 9 4Bc7)^f!)^®^\ k,+1^3 (A, , B,) t4£ 

[ 0 0 3 6 ] 



c = J* i +p-ts^(t ( + i-s(4 > ^))sX(^+i-s(^,,^,)) 



1) -e [#ni±i = l^^P*-e] (±4?4< 2 k, +p-k («i = l^£>pii? 
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ft (m*) v«n>) -c^So 

[ 0 0 3 7 ] 

t^MS (k,+l) -e [^«i = l^^p4-C] £ft#U ^^KtWl,iH s f 
S j£ g n * ^ i£#^C^J K £ ft £ * -Db& s #^ ^ & K , * 7* - 9 ^ - 7> 

[ 0 0 3 8 ] 

H 2 K^i~ X $ ffi^to^^Jalaacababc (#Mf^ 3 4) 14 3 oco§^jt^J 
(P=3) 0 ft2ft&fl^3 o/itt-e*& (k=3) it£*Jj3U k,=floo 
r (k/p) =1 [-Floorl^PiSi) js J: tfC= £k, +p-k=3 [*niii = l^f,pi tgi 

1, 42-45, 46-49) tf«£fft 3 *U f ^tW^-H^otf-^^-^ 

izmmm s a, &s£i- * j£# jt»j * o * ^ ^ 4) ^ v^fc * ^ - & ^ t & 

v>-ife£^LTv>*> e=0ts (k,+l) -e=4^C=3 tfniii = l^£>2£-c] 

^S#jt*^^3o|g^^^^v^M^li^"et> a^co7^f 'j >^&#fii*f 
B6AT4<^"CS>4o J£#jt^Jabcfe «fc tfcaafcfc|"t*z: oco— |fc (02O3 1 #M) I4n 
o^fe^&&j#^£gL'Cv^ e=2trs (k, +1) -e=2 [5fniii = l^t,2 

t-C] ) o Z<Offigt\t, m*&b#<DG®%i&&-~&K}: t't&tzSbKtt, 
i^J^HIM;*^* lo-cfctf*uffcf>fcn 0 S£#jtWJacbfiJ:cfcbcH^1-4-S: (0 
2<D&ffiM-%3 2 4 cxa^Sr^XWa e=4f2 (k, + 

l) -e=o [3fiKii = i^t>2i-c] ) 0 zti^^\zz<D&®%&m<oWm^&to-£<oiB; 

[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

S^^fE^g|fc0 35^a-l^^lt^*#X.4o Bl&tf ti^HtsS* (Pa) = ff9 S 

(P) + ^ (a) k«£ oTgj&fc;fc^jfc&§i'e§&o iit, P{is±oo^:^, at± s i* 

-g-ftl&fE-t-e&So b = [°. ^ q -!] I-MLT, Bucket (b) = |i : 0 (a,a, + ^-a, 
+ q - i) =bj ftZo tt£fr%. Bucket (b) (± 0 ffi^lre* £ «fc 9 &qfIcof£^ ^ & & 

[ 0 0 4 1 ] 

|fria^x.^«^coJ: 3 LT4t?Wo £T\ n" = $5 (a,a, + 1 -a l+ m _ J £> 
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^S-fe^it-o^TffJt^ft&o iftfi, 0i = a, ff ra_ l + floor + 
i^fUfflTtUf, A££i£>&0 (n) oftf^Kiot^-CiSo ^Jtli, 0 (nlog (n) 
) <?>9 4 v 9 7- h ^m^X <f>i [ n <55 i[j+1] fc&SJ: ? * hlndices= <i lf 
i 2 , i n > 5&*£fifc-C££o S&fc, K^JHeader [b] =min |j : 0 In(Mc .. t n =bf j&* 
Indices^&^&O (n) (DMftK £ o T£)££ *l£ 0 gfi^Indicesis J: O^Header^ Buckets 
I^MU^tii, 1-&=b*>, Bucket [b] = jlndices [j] ; je [Header [b 
] , Header [b+1] -1] ) t&£ 0 
[ 0 0 4 2 ] 

be (P) (i (P) +1) ff q - ra -l] Ktt-TZ Bucket (b) 

[ 0 0 4 3 ] 

Frgv^fe^jt^JP^fi^^q^^X-T^S^tJi, P^jtaffi^H^ti Bucket 
(P q ) ) «IM4iH%^J 0 li-C, Pq(iP^»^qfi^|B^^^^^^^ 

^LtSiT^, 1-&fo*>, ^ (P) = |Q: a (Q, P) ^kj 0 

[ 0 0 4 4 ] 

jt^JP^M (condensed) ki£# IJ P 0^^ka#^M1-^ T^T<7>;£^0c7) 9 % 
£&&&K7l'7<< y nnti^^^im^ 1-fcfc-fc, Q (P) = |Q:QeN 
k (P) 3^oQ|±N k (P) ftH7°V7 -f 7 **£>bjfcfcH 0 

[ 0 0 4 5 ] 

v^^-^^7Jv^uXA(j;^:^j(7)«kfi#^^$^^imi-^o Ztut, r;v7 

tf^U (dynamic programming matrix) <Dtt)&-t&U £ff"J*1-*> £ 1 1- J £ 0 &&f&#*51 

&v^£ii1"i t £Efrv> W£ 0 
[ 0 0 4 6 ] 

k£# * #g t L X (0 X\ -7 -f ^ - 7 <r> T )V U X A fifliE t Tf£ ft S 0 
[ 0 0 4 7 ] 

[ 0 0 4 8 ] 

F^V^fe^jt^J (#M^3 4) iji Wr ^^^ x (#M^8 0) 

mTit, mmxM^^h^x^m^mM, ^mm^^nmM^3 5, 3 

6 , 3 7C «£ oT^£ tLT^& 0 
[ 0 0 4 9 ] 

AMv^;b««»LT{i, MJS1-S4o<^J£#jt»J (#Ift3 8 , 3 9 , 4 

0,41) ft&o 

[ 0 0 5 0 ] 

»LT, #HS^3 6<7) r«J XTjr^&te^lC^mKftLXli, MKtMo 
C0fi#^C^?!l (#M^4 2, 4 3, 4 4 , 4 5) ^SttStl&o 
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[ 0 0 5 1 ] 

<2<D&&1C&m (tiff 4 6, 4 7, 4 8 , 4 9) fLZ> 0 
[ 0 0 5 2 ] 

[ 0 0 5 3 ] 

*Mf^a#i^fJ-e$)^#M^4 7(±#Mf^5 £U 6 lCD-WrZ^t&o *M 
[ 0 0 5 4 ] 

2 t,n^eps-^nfc -t&fc^, #Mf^-3 0-3 3 f±-€-tL-e**L 

^(D^H^mt, ^Zfrtz%WM<?>Wd-~X'^m (#Mf^-5 0-5 3) ^-o, 
^t^ti^^g^^^*^ (#M^5 4-57) W-o, ^Sftfc T*S^J <D3 
frJC^M 5 8-6 1) «-3^f,ft4 0 £*lfca«ira>«£ $ KffliE^TESft* 

[ 0 0 5 5 ] 

H4 |iEl3 KttmLX^&tiK -gfc&jK [. . J i:<t ot if <a#HI3F-^?) if V>X¥m *>« 
[ 0 0 5 6 ] 

^, ^£7^7 h^S^o^l, fgr^r^? hogf com, mioSfe^, |£, 
hO^iJ, 75 7f«J^DNA/RNAOSSS^t^J:v^ i tU^cS LT, ^ 

[ 0 0 5 7 ] 

Iff I2c7)^g7 ;V7 r ^7 >^S^o^iJi3 <£ ^^7^7 r^y y^M^WM^^ 

[ 0 0 5 8 ] 

0 5(i«M^€mco^«^iJ^^-r^7gfe^^LTv^ o gdr£ii (itLfw 

El<75) #M^3 0-33 K «fc ^T*?^^#,«^tl^c7)|§^^;^c7)^t^T&o T 
[ 0 0 5 9 ] 

7,7^7 1 o o-eti, rav^^^^J^&SI-^'IBISt^A^Wv^ib-frjtWJ^^ 

fe-^jt^J (#Ift3 5, 3 6 , 3 7 ) KfrMZUZo "T£fc*>, fo!5lfl-<7)«{i - 
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[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

WV^*?-frjtWJ (#If^3 4) aba. . cab. . abc. . fimtZ%-(D 

o A^F^^btt^lj 1 (Wf 35) aba. . , A#ffiv^fr-£:£^J 

2 (#M3^3 6) cab. . , A^Wv^fc-fri^J 3 abc. . "e&& 0 
[ 0 0 6 2 ] 

v^fc-frjt^J (#M^3 5) Kte#MF-^-3 8-4 1, -f&fc^f^A^ 

F«1V^;b«^lj (#HB^3 6) H(i#BB^4 2-45, ^HO, fr^S^OA 
[ 0 0 6 3 ] 

[ 0 0 6 4 ] 

is^rcoii^i-^^*, 3 x 4 = 1 2, 1-4*3^ (300) xtim^b^-x^mzii^ft 
c4ofot*j, fria^-^^A^Kv^fc^jtwj^^-n-f^rfrsa 

3 8 - 4 9 cifcio i*Lt,^^*L^*L(i, m* Km^m-^M^M^m*) 

[ 0 0 6 5 ] 

^J^ft^ J iot^4 J: ? H^fet>*L* J: ^^44) , x v 7°K& \f &m < tfc 

[ 0 0 6 6 ] 

m*mj*> t , A£ffi^fr*£^njaba. . 3 5) ^UC4 o<7)£#£ 

• ^r n 1^^*MSlCfLi\ 1"&;b^^6A,f^c75&wba. . 

■ 1 19 £#frabc. . 3 9 ) 

• 1 flOi^ £Mr 4) 9-oc^abb. . (#Iff^4 0) 

• 2 ficoM^ £^fracb. . (#Mf-^-4 1) 

[ 0 0 6 7 ] 
[ 0 0 6 8 ] 

• * -C* S 5SH 4 o flt ISm^ (± % Z> ffi^vm^fe K Tff a 4 o 
[ 0 0 6 9 ] 

fr!a»H(7)1l^(7)^-^f±#BS^5 0-6 l^JcF 70-74 HJoTH^tl-C 
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